Thermal denaturation of staphylococcal nuclease.
The fully reversible thermal denaturation of staphylococcal nuclease in the absence and presence of Ca2+ and/or thymidine 3',5'-diphosphate (pdTp) from pH 4 to 8 has been studied by high-sensitivity differential scanning calorimetry. In the absence of ligands, the denaturation is accompanied by an enthalpy change of 4.25 cal g-1 and an increase in specific heat of 0.134 cal K-1 g-1, both of which are usual values for small globular proteins. The temperature (tm) of maximal excess specific heat is 53.4 degrees C. Each of the ligands, Ca2+ and pdTp, by itself has important effects on the unfolding of the protein which are enhanced when both ligands are present. Addition of saturating concentrations of these ligands raises the denaturational enthalpy to 5.74 cal g-1 in the case of Ca2+ and to 6.72 cal g-1 in the case of pdTp. The ligands raise the tm by as much as 11 degrees C depending on ligand concentration. From the variation of the denaturational enthalpies with ligand concentrations, binding constants at 53 degrees C equal to 950 M-1 and 1.4 X 10(4) M-1 are estimated for Ca2+ and pdTp, respectively, and from the enthalpies at ligand saturation, binding enthalpies at 53 degrees C of -15.0 and -19.3 kcal mol-1.